The aim of this study was to investigate the dietary regimens reported by athletes competing at a major international competition and report whether these were based on nutrient composition, religious beliefs, cultural eating style, food intolerance or avoidance of certain ingredients. A questionnaire was randomly distributed to 351 athletes in the main dining hall of the athletes' village over the three main meal periods during the Delhi 2010
Introduction
It is well established that dietary intake can play a significant role in sports performance and post-exercise nutrition recovery (Rodriquez, DiMarco & Langley, 2009 ), which has led to specific evidence-based guidelines for eating before, during and after competition (for example; Rodriquez, DiMarco & Langley, 2009; Burke, Hawley, Wong & Jeukendrup, 2011; Jeukendrup, 2011; Stellingwerff, Boit & Res, 2007; Slater & Phillips, 2011) . However, performance-based eating is not always the primary focus of an athlete.
Other factors, such as therapeutic requirements, religious beliefs, cultural background, personal preferences (e.g. avoidance of red meat) or aesthetic qualities such as taste (Nestle, Wing, Birch, Di Sogra, Drewnowski, Middleton, et al, 1998) and familiarity (Kittler, Sucher & Nahikian-Nelms, 2012 ) also influence an athlete's food choices. Therapeutic conditions such as coeliac disease or a food allergy may restrict menu options while the consequences of choosing the wrong food may be of greater concern to the athlete than eating for performance. Culture has also been described as one of the most significant influences on an individual's food choice (Nestle et al, 1998; Dindyal & Dindyal, 2004) and is commonly linked to religious beliefs that may centre on the preparation (eg. the slaughtering of animals), meat avoiders, religious beliefs (Halal, Kosher, Christian, Catholic, or other) , and other dietary regimens (low glycemic index and diabetic).
Participant selection
The target population were athletes competing in the 2010 Delhi Commonwealth Games (n=4352) living within the athletes' village, and eating meals within the main dining hall. Nutrition kiosk staff distributed the questionnaire to athletes over the three main meal periods of breakfast, lunch and dinner throughout the games period (23 rd September -14 th October, 2010). Athletes were approached to take part in the research, and therefore the sample was based on the convenience and availability of individuals at each meal period;
however, in an attempt to recruit a range of participants, the questionnaire was distributed to a variety of athletes representing various regions and sports. Although the majority of the Commonwealth nations speak English as a first language, athletes who were not fluent in English were unable to take part (n=2). Athletes who had previously completed the dining hall questionnaire were excluded from completing it on a second occasion. Athletes needed to be over the age of 16 years to participate unless they had consent of a parent or guardian.
Ethics approval was granted by the University of The Sunshine Coast Human Research
Ethics Committee.
Data analysis
The participants were classified into sports groups (weight category, endurance, 
Results

Participant characteristics
A total of 351 athletes (183 males, 52%; 166 females, 48%; mean age 24 + 6 years)
competing at the Delhi CG returned completed questionnaires. This represented 8.1% of the target population (n=4352), and included a broad representation of athletes across countries (n=53, 75% of all competing nations) and all CG sports (n=17, 100%) 2 . There was a significant association between gender and vegetarianism with females more likely to report following this type of dietary regimen (p=0.014). There was no association between gender and age for any other dietary regimen.
Reported style of eating and dietary regimen(s)
A Western style of eating was reported to be the most popular cultural dietary regimen (n=249, 72% of all participants) with half (n=175, 51%) of all respondents reporting that they only follow this style of eating, including 23% (n=40) from non-Western regions.
An additional 21% (n=74) reported following a Western and at least one other style of eating (Asian, Pacific Island, Indian or African), while 28% (n=93) reported following a style other reported by athletes from all sports except those competing in aesthetic events. A representation of the energy and nutrient composition based dietary regimens by sport is provided in Figure 2 .
Discussion
The Delhi 2010 CG provided the opportunity to investigate the dietary regimens reportedly followed by internationally competitive athletes. While we recognise that this is a small sample of the entire athlete population, it provides unique data across a broad range of cultural groups and sports that has not previously been reported in the literature. Our results indicate that the majority of athletes reported following one or more dietary regimen of some nature, with the largest proportion related to the nutrient composition of the food. Although limited data are available on the specialised dietary regimens reported by athletes at similar events, a comparison to a sample of athletes visiting a nutrition desk at the Sydney 2000
Olympic Games would suggest that there has been an increase in the proportion of athletes following a specialised dietary regimen over the past decade (16% in 2000 to 33% in 2010) (Pelly, 2007) . While variation in the demographic characteristics of participants in each sample may account for these differences, previous reports on the scope of nutrition consultations and information provided by experts within the dining hall over the past decade suggests that there are a significant number of athletes with specific dietary needs which require specialised catering (Pelly, 2006 environment, it is apparent that there is increased demand for specialised food to meet the demands of athletes and other patrons.
The increase in the number of representative nations, particularly from less industrialised countries, and their associated culture and beliefs, may account for a higher proportion of athletes who report following specialised dietary regimens at the Delhi CG's.
We found athletes from non-Western countries were more likely to report following a diet based on religious beliefs (predominately Halal) or a vegetarian diet, which in some cases linked back to religion. For example, a high proportion of the Indian population follow the Hindu religion and as part of their beliefs consider the cow a sacred animal that cannot be slaughtered and consumed (Kilara & Iya, 1992) . African athletes, in particular, were more likely to follow a vegetarian diet, similar to results from other competition events that suggest that these athletes rarely eat meat based meals (Pelly, 2007) . The high incidence of vegetarianism at this event may not necessarily be reflective of all major competition as the cultural mix at the Delhi CG's included a high proportion of Indian and African athletes.
Furthermore, athletes from Western regions may have decided to follow a vegetarian regimen once in the village as the predominant meat sources were buffalo and goat, both less familiar to a Western style of eating.
A high proportion of athletes from our sample reported following a Western style of eating, although close to a quarter (22%) of athletes from a variety of regions across the world exclusively followed a cultural style of eating representative of their country.
Furthermore, results from a study on the same cohort indicate that athletes made specific requests for culturally relevant items to be included on the menu (Burkhart & Pelly, 2013) suggesting that the menu may not have been adequate to meet their needs. Therefore, it would be prudent for caterers to include an adequate representation of a broad range of cultures when planning the menu. Interestingly, we also found that athletes who reported Interestingly, we did not find any relationship between gender or age and reported dietary regimens, with the exception of females and vegetarianism. This is supported by evidence from the non-athletic population that suggests that females report greater incidence of vegetarianism than males (Hoek et al, 2004) . We also expected to find that dietary regimens based on nutrient composition or other factors would be followed by a higher proportion of females given that, for the same cohort, we found that females place more emphasis on nutrition factors in influencing their food choice (unpublished data).
Furthermore, previous studies have shown that females value the provision of nutrition information more than males (Guthrie, Fox, Cleveland, & Welsh, 1995; McLean-Meyinsse, 2001; Wang, Fletcher, & Carley, 1995) . Our results may be related to the particular sample of athletes that participated in this study and we suggest that further studies with larger samples of both male and female athletes would be of benefit.
It is apparent from our results that dietary regimens that involve avoiding particular ingredients or components of food, in particular gluten or wheat, are becoming increasingly popular amongst athletes. We found that five athletes from a sample of 351 (1 in 70) reported following a gluten free diet, in comparison to 2 athletes in a sample of 414 (1 per 200) at the "Dietary Regimens of Athletes Competing at the Delhi 2010 Commonwealth Games" by Pelly FE, Burkhart SJ International Journal of Sport Nutrition and Exercise Metabolism © 2013 Human Kinetics, Inc. Sydney 2000 OG (Pelly, 2007) . In addition, we found that 15 individuals from a range of regions reported avoiding wheat. Although there is currently no research available on the incidence of coeliac disease in athletes, it has been reported that 1 per 133, 1 per 100 and 1 per 251 cases have been reported in the United States, United Kingdom and Australia, respectively (Fasano, Berti, Gerarduzzi, Not, Colletti, Drago, et al., 2003; Cataldo & Montalto, 2007) . Interestingly, a higher incidence (approximately 1 case per 18 people) has been reported in the Saharawi people from North Africa (Lionetti, Favilli, Chiaravalloti, Ughi, & Maggiore, 1994) , which may explain the higher rate in our culturally diverse sample.
There is also evidence for increased diagnosis of coeliac disease and wheat intolerance internationally (Mancini, Trojian & Mancini, 2011; Telega, Rivera Bennet & Werlin, 2008; Lohi, Mustalahti, Kaukinen, Laurila, Collin, Rissanen, et al., 2007) . The increase of reported gluten free diets is supported by the number of enquiries (n=64) about the provision of gluten free items received by dietitians located at the nutrition kiosk in the dining hall at the same event (unpublished data), however, it is not clear whether these athletes are following a gluten or wheat free diet due to appropriate diagnosis of coeliac disease or wheat intolerance, or simply by choice. Furthermore, we found that athletes from South East Asia, the Pacific Islands, and Australia and New Zealand were more likely to report following a diet containing no or low lactose. This is not surprising as Asian populations have been reported to have a higher prevalence of lactose intolerance (Scrimshaw & Murray, 1998) .
Specific dietary practices tend to be associated with certain sports (Grandjean, Ruud & Reimers, 2001) , and therefore we expected to observe relationships between sport and dietary preferences, particularly those related to the energy or nutrient content of the food.
Across all entire cohort, the most commonly reported nutrient-based dietary regimens were low fat (20%) and high protein (17%) diets, with athletes from power/sprint sports and those competing in aesthetic or weight category sports more likely to follow a high protein diet or low fat diet respectively. This is not surprising given the emphasis that power/sprint sports tend to place on protein (Phillips, 2004; Tscholl, Alonso, Dolle, Junge, & Dvorak, 2010; Ronsen, Sundgot-Borgen, & Maehlum, 1999) , and the focus aesthetic or weight category sports place on body weight (Hassapidou & Manstrantoni, 2001; Loucks, 2004; Morton, Robertson, Sutton, & MacLaren, 2010) . Similarly, a sample of weight category athletes competing at the Sydney OG were more likely to report following a specialised diet than endurance, power/skill and team sport athletes (Pelly, 2007) . We also found that athletes from weight category sports were more likely to avoid allergens or other constituents. Although not significant, a higher proportion of athletes from weight category sports reported following a vegetarian dietary regimen, or a diet where white meat was consumed, but not red which may be due to a belief that this will limit their overall fat and total energy intake.
In general, athletes from endurance sports were more likely to follow a diet based on the nutrient composition of the food than other athletes. This may be due to more established guidelines for macronutrient intake to enhance performance in endurance events (Grandjean et al, 2001; Maughan, 2002) . Previous studies suggest that endurance athletes are more focused on the long term health implications of what they consume, read more widely on the
